Hydrogenated oil (HO) has been considered one of the major sources of artificial trans-fats that is associated with various public health problems. In the present work, a cross-sectional survey was conducted to monitor trans-fats recording approaches in some food package (N=181) collected from some Saudi markets, 2014-2016. Assessment of participants awareness of HO and consumption frequencies of selected products that listed trans-fats in their package were also conducted based on interview questionnaires (N=302). Data collected from information existing on food package, such as ingredients list, and nutrition facts label as well as nutrition claims showed that 30.39% of the products listed ingredients containing trans-fat such as hydrogenated oil, partially hydrogenated oil, margarine and hydrogenated fats. Questionnaire data analysis showed that only 35.1% of the participants heard of HO and 4% thought that HO is unhealthy. Significant positive correlation was found between participant's education level and hearing about HO (0.69 at 0.01 level) as well as reading the food label (0.87 at 0.01 level). Cakes, wafers and pastries were highly consumed (two-three times per day) by 37.4%, 24.5% and 44.4 %, respectively by participants. Although, one third of collected packaged food products recording ingredients containing trans-fats in the ingredients list such as vegetable fat, HO, margarine and partially HO, only 20% of these products reported trans-fats content. Therefore, more attention should be payed to reevaluate the food label legalization. Furthermore, health education programs about trans-fats sources and related disease are strongly recommended.
Introduction
Trans fatty acids (TFA) are unsaturated fatty acids containing at least one double bond in the trans configuration. Trans fatty acids are formed artificially as results of hydrogenation of liquid oil. In this process, liquid oils are heated then exposed to hydrogen in presence of catalyst to convert liquid oils to solid fats form such as margarines, shortenings, vanaspati and bakery fats. 1 High temperatures used in this process lead to flip some of the carbon double bonds into the "trans" form and they will be present in the last product as trans-fatty acid.
Trans fatty acids is the type of fat and has been associated with increase of coronary artery disease incidence. 2 In the past, the effects of fats on increasing plasma total cholesterol levels was thought to refer to increasing the saturation degree of the fatty acids. 3, 4 However, the recent evidence indicates that TFAs existing in HOs not only increases low-density lipoprotein cholesterol and total cholesterol levels, but decreases high-density lipoprotein cholesterol also. 5 Trans-fats are correlated with heart disease as a result of increasing lowdensity lipoprotein cholesterol that known as the bad cholesterol. 6 Therefore, TFAs are suggested to be more harmful than saturated fatty acids. 7 Scientists at the Public Health School of Harvard University estimated that in USA (2001), about 30,000 people died of cardiovascular diseases events caused by TFAs. 8 Dietary TFA was associated significantly with bad term recall. Prooxidant and energetic detriments of dietary trans fatty acid and triangulation with other evidence offer predictions for causality. 9 Partially HOs are risk factor for obesity, heart diseases, and clogged arteries and depression. The total trans fatty acids consumption should not exceed 2 to 3% of the food energy. The sources of TFAs have rapidly increased, from mainly margarine to fried fast foods and bakery products. 10 Some studies stated that the main source of TFA is baked products such as cookies, cakes, muffins, breads and pastries. 11 According to Codex Guidelines on Nutrition Labelling, the amount of saturated fatty acids, monounsaturated fatty acids, polyunsaturated fatty acids and cholesterol should be confirmed. The declaration of trans-fats on nutrition label is mandatory in some countries such as the USA and Canada. By means of restricting the use of trans fats, Denmark and New York City have set limits for trans-fats in food products. Trans fatty acids content of some brands of margarines and shortenings commonly used in Saudi Arabia was analyzed. 12 It was found that trans fatty acids content ranged from 0.2-8.3% and 0.9-20.6% respectively. Trans 18:1 was found to be the main trans fatty acid in their study. Higher trans contents were observed in shortenings samples compared to margarines samples. One of the Food Drug Administration labelling requirements was to inform the consumers about trans-fats presence. The FDA 13 took steps to reduce partially hydrogenated fat from the American diet such as cakes, cookies, crackers, frozen pies and other bakery products, snack foods, frozen pizza, stick margarines and vegetable shortenings, coffee mates, dough products and other. The artificial trans-fats is common in American packaged foods. 14 Eighty four percent of the American packaged foods that contain partially hydrogenated fats (less than 0.5g) are labelled as 0.0 g of trans-fat. This labelling is reason for alarm because consumers, seeing zero trans-fat (TF) on the food label, may not understand that they are consuming trans-fat less than 0.5g.
In its standard-setting role, the Gulf Cooperation Council has begun the approval process for guidance on mandatory food labelling for total fat, saturated fatty acids, trans-fat and salt in all imported or locally produced food. This will become mandatory in all seven Gulf Cooperation Council countries. 11 Therefore, it is important for food consumers to be informed about trans fatty acids content of their food products. The aim of this study was to report how food manufacturers declare trans-fats content on the package of some food products sold in Saudi Arabia markets. Furthermore, assessment of the awareness of hydrogenated oil or trans-fats to public and their consumption frequencies of some products was studied.
Materials and Methods Data Collection From Food Label
One hundred eighty one food products were collected from local supermarkets in Al Ahsa, Saudi Arabia between 2014 and 2016 to analyse the food labels information about trans-fats containing ingredients with different alternative terms. The food products items included; a) Bakery products; seventy four samples were collected such as biscuits, cakes, toast, wafers, pies, bread, crackers and sambosa pastry. b) Dairy products; sixty seven samples were collected included fermented milk, labenah, cream cheese spread, cheese slices, mozzarella, butter, cream and whipping cream. c) Other products such as dried soup, coffee mate, peanut butter and vegetable fat. The selected products are sold in supermarkets all over the country.
Data were collected by the authors and skilled dieticians. The present study established the datacollection from the information of the ingredients list and the nutrition facts of the food package that declare the presence of trans-fats and its percentage. Some terms were considered as indicator of trans-fats presence such as HO/fat, partially HO, vegetable fat, margarine. 15 The percentage of transfat contained products and the percentage of each alternative name mentioned in the food packages were calculated. Likewise, any claim on the food label about trans-fat percentage (even zero transfats) was considered.
Assessment of Awareness and Consumption of Trans-Fats
Dietary interview questionnaires were carried out among 302 participants aged between 14 and 50 from Al Ahsa, Saudi Arabia, 2016, to assess their knowledge about HO and their consumption frequency of some selected packaged food products. The questionnaire was explained and the participants were informed about the purpose of the study. Most of the participants were women (87.1%). The questionnaire contains questions about education level, income of the participants, hearing about HO, thoughts about unhealthy effect and if they bought HO just to save money. The instrument used includes some food products consumption frequencies that labelled with HO. The main question was, "How often do you consume the following products?" then participants were asked about the frequency of their consumption of biscuits, cake, wafers, coffee, mates and pastries intake. The respondents were assessed as 2-3 times per day, once per day, twice per week, and other.
Data Analysis
Data were analysed using SPSS version 21 (SPSS Inc., Chicago, USA). Descriptive data was obtained as percentage for all tested parameters. Data were analysed in percentages and frequencies.
Spearman's rank order correlation was used to determine significance for associations between sociodemographic and knowledge variables.
Results and Discussion
Trans-Fats Declaration on Some Food Products Packages From 181 food products collected 61 (33.7%) food products declared using the HO (trans-fat containing ingredients) in their food label (table 1) . However, the other (64.64%) of food products listed "fat" or "oil" in the products package without any declaration that the products have zero trans-fat in their nutrition fact. Hundred percent of fermented milk, labenah, cream cheese spread, cheese slices, cream and dried soup products did not list any types of trans fat containing ingredient in their ingredients list. However, 33.3% of mozzarella, 25% of butter and 25% of whipping cream recorded trans-fat containing ingredients in their ingredients list. Forty-three from seventy-four samples of bakery products (58.11%) declared using trans-fat containing ingredients in their ingredients. Cake products (94.74%), pies (75%), breads (60%), sambosa (40%) and crackers (60%) showed the highest percentages in reporting trans-fat containing ingredients in their ingredients list. Figure 1 illustrates how trans-fat content was declared on food label. Thirty-seven of the collected samples (20.44%) declared the trans-fat content or claimed, "zero trans-fats". All coffee mate products collected in this study listed HO in their ingredients list with no claim about trans-fat. Fifty percent of biscuits and pies reported that trans-fat was zero or less than 0.5% in the nutrition facts. On the other hand, 100% of dressing and dried soup samples claimed that all samples had zero percentage of trans-fat. Unexpectedly the vegetable fat collected samples had no sign about trans-fat although 22.2% of its samples reported HO in their ingredients list and 77.7% of the vegetable fats had no information about their ingredients. The types of trans-fat containing ingredients listed in food label of some products sold in Saudi Arabia and using HO were represented in figure 2. The data showed that 100% of pies and coffee mates, 66.66% of collected biscuits samples, 22.2% of vegetable fat and 12.5% of butter reported "hydrogenated oil" in their ingredients list. However, 
Fig. 1 Declaration of Trans-Fat Content in the Nutrition Facts of Selected Food Products Sold in Saudi Markets

Fig. 2 Percentage of Trans-Fats Listed in The Products
Awareness and Consumption of Trans-Fats
Socio demographic variables and some question's answers about awareness of hydrogenated oils for 302 participants were showed in (table 2) the data indicates that 87.1% of the study sample was females. Most of them aged 14 to 24 years. University education level formed the majority of the study sample (75.5%) followed by 22.2% were middle school level.
Data from awareness questions showed that 35.1% of the participants heard of hydrogenated oils, 4% thought that HO is unhealthy and 79.5% had not been reading food label. Saving money was found to be the only reason to buy the hydrogenated oils for 48.5% of the participants. No significant relationship was found between education level or income and the consumption frequency of the all products. Significant positive correlation was found between participant's education level and hearing about HO (r=0.69, p> 0.01) as well as reading the food label (r=0.87, p> 0.01). In contrast, highly negative correlation between participant income and their awareness about HO (r=-0.8 , p> 0.01 ), reading the food label (r=-0.76 , p> 0.01) and low price of hydrogenated fat (r=-0.91 , p> 0.01). Questionnaires data analysis in (table 3) showed that cakes and pastries were consumed 2-3 times per day by 37.4 and 44.4 %, respectively. Wafers products were consumed 2-3 times or once per day by 24.5 and 34.8%, respectively. Consumption of biscuits by the participants were mainly twice a week (41.7%) and less (42.7%). It is worthy to mention that 58.11% of bakery products and 28.57% of wafers supposed to have trans fatty acids as presented on its package labels. Fortunately, consumption of coffee mate was 66.6% less than twice a week (other) which supposed to have trans fatty acids as presented on its package labels in all collected samples.
Discussion
It was obviously clear the lack of information about trans-fat content in the collected products although that 33.7% of these products pronounced using hydrogenated oil. That does not help the population to make healthy choice. Furthermore, reporting; zero or less than 0.5% trans-fat in the nutrition facts is not sufficient because claiming zero trans-fat on the product package does not always mean that the products have no trans-fat in fact. 15 Substituting the hydrogenated oil term with other terms like vegetable fat or partially hydrogenated oils lead to more confusion for consumers to identify the disease-related ingredients in packaged foods easily. These results are in accordance with other previous studies which revealed that in Europe (2006-2007) consumers also could not detect the amount of trans-fats in the food products labels. The poor labelling for fatty acid composition of margarines was found in Spain. 16, 17 Costa et., al found that among 268 samples collected from Portuguese market commercialized food, TFA content in the fat added products ranged from 0.06 to 30.2%, with the highest average values in the wafers, biscuits and cookies group (3.4% TFA), followed by pastry group (2%). 18 Brazilian supermarkets as Saudi markets seemed to have several food products items listing trans-fat-containing ingredients with substitute terms. However, 25% of these collected food products from claimed to contain "zero trans-fat" on the packaging. 19 Questionnaires data analysis insured that nutritional education programs is highly recommended to increase the awareness of the consumers and reduce several health problems especially for those who have lower education. The knowledge of US consumers about their dietary fats types, 2004-2005 was also evaluated; it was found that higher education of consumers was parallel with awareness and understanding of different fat types. Baker y products which seemed to contain trans-fats containing ingredients were found to be highly consumed and that was similar to data obtained by Markiewicz-Żukowska et al. 21 who found that bakery products were habitually consumed (80%) by young adults among university students. Students from three schools in Morocco consume were found to consume biscuits and chocolates with 37.7% and 14.5%. Biscuits are highly correlated with some additives included trans-fatty acid.
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Conclusion
In the present study, we found that one third of collected package food products using ingredients containing trans-fats and mentioned that in the ingredients list. Less than one fifth of products reporting the percentage of trans-fats or claimed that no trans-fats. Hydrogenated oil, partially hydrogenated oil, margarine and vegetable fat were used as ingredients component terms. Our questionnaires data showed that the majority of participants have no information about unhealthy effect of hydrogenated oils nor read the food labels. Cakes, wafers and pastries that have trans-fat on their labels were found to be highly consumed by participants. The present results explained the importance to supply all information on food package by producers to help people monitoring their intake of trans-fats therefore diminish their susceptibility to several health problems. Health education programs are strongly needed to public health. Additional studies on TFA content in food products with and without exact brand label in Saudi Arabia are recommended.
